Open Journal of Transportation Technologies 3Zi@3 AR, 2016, 5(3), 67-81 Hans )i
Published Online May 2016 in Hans. http://www.hanspub.org/journal/ojtt
http://dx.doi.org/10.12677/0itt.2016.53010

Research on the Leading Role of the Rail
Transit to Metropolitan Region Combination
Development

Zichang Liu?*, Jing Wang?

1Guangzhou Metro Design & Research Institute, Guangzhou Guangdong
’School of Traffic and Transportation Engineering, Tongji University, Shanghai

Email: “iuzic2013@163.com

Received: May 10th, 2016; accepted: May 24th, 2016; published: May 30th, 2016

Copyright © 2016 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).

http://creativecommons.org/licenses/by/4.0/

Abstract

This paper analyzes the characteristics of rail transit during metropolitan regional forming
process, showing that the development of the metropolitan region spatial form presents circular
layout, continuous enhancement of enhanced capacity in the core area of metropolitan region,
networked and differentiation development of rail transit, and leading to rapid integration of
metropolitan region. This paper also studies the characteristics of rail transit in domestic metro-
politan region from the same perspective, showing that spatial framework of metropolitan region
hasn’t matured completely in China; spatial structure appears as one center with multicore or two
centers with multicore; networking development is to be reinforced and the rail transit guides
urban spatial expansion and fusion. Finally, the paper summarizes that metropolitan region shows
five features of multilevel, networking, guiding, commuting and cooperation.
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15— 52 Bl B LR 3 B AR T 1 X
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Figure 1. Layer space form comparison of four international metropolis circle
(unit: km)
E 1. EfREAEHE R RS EFSITE (A km)

o K#&SXOAKX. 2K, 3K, 4[X): NOMAEET 1700 /5N, & 4207 LLA F] 50~100 km. 4 [X (i
A X ) 2 AT B f A Bl M DX, 5 R ok DB B I R B RS, SR R AT R PRI

2.1.2. B OXIRIMLRE N FFEIEE

e 1 RN E BRI K AR T 8 4518 2 RO S AR T B 1, 5 2 BRI 2 R SR N LT mTLAE
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Table 1. The basic attribute of the four international metropolis circle

i 1. EfRRmAESE S EREAE TR

S| X 1B
s r (r%) w S r (r%) w s r (r%) w S
zonel 23 (2?;‘45,"/0) 1967 42 (0'2&‘0"/0) 2381 27 (1'151';0) 917 29
zone2 734 (32?55% 2232 575 (21?34341 | 4868 1551 (32% o | 2432 2081
zone3 5036 (3%%%& ) L2 1160 (1316.331';)) 1379 8807 (2‘;?&% 1930 9951
zoned 27,372 (3??’813'3/0 | 3280 11365 (333‘152) 7813 16,389 (32?37":/0 ) 298 -

ik 2
r (r%)

62.2
(5.83%)

816.9
(76.63%)

187
(17.54%)

102.5

346.9

58.1

T 1) s NIERKMY), r AJEEEANICTAN), WL RIAL(TAN), 1% A5 XN TS # LR L) 2) % B2 TR s Sl i o )t i
P 3) W T AR X AR R, e R T R R AT T, AR B SR D X BORLSRUE: TSR (N 0 s B

KRIRTZHICIR2], B0 Bl BORIRIE T 226 30K [5] -

Table 2. Comparison of population density and position density of the four international metropolis circle
3z 2. ElfRPUAEHE =B REEAOZERRAZEEXTEE

i) R B2 BER
dr dw wr dr dw wr dr dw wr dr dw wr
zonel 2.36 8.55 3.62 0.63 5.67 8.95 0.66 3.40 5.18 214 353 1.65
zone2 0.95 0.30 0.32 1.37 0.85 0.62 043 0.16 0.36 0.40 0.17 0.42
zone3 0.12 0.07 0.55 0.32 0.12 0.37 0.05 0.02 041 0.02 0.01 0.31
zone4 0.02 0.01 0.51 0.18 0.07 0.39 0.04 0.02 0.42 - - -

Vi dr AJEEAHEECIAKMY), dw SRR (TR, wr OSBUEFAGTEE. SERDKIE: 25 S0R[2].

Table 3. Comparison of rail transit systems in the international four metropolitan area
72 3. EFRAEHREHIENZ B ARG

LEEBOE(OR)  RERKIE(m)  FuiE(E) RSEAEKkm) FRECIARIE) SR K/Km)

pit 46 2705.2 - - 638.5
@ Wik 26 375 469 15 560 (2014)
8 mhks 16 2308 - 103 54.3 (2002)
PATH 4 22.2 13 5 24.2 (2012)
pit 105 2471.9 1416 - 4099.1
S TR LR S 13 304.1 294 15 1103 (2010)
R liekis 78 2045.1 964 100 2927 (2010)
iz Rl 14 122.7 158 5 69.1 (2010)
it - 3486 1018 - 691.4
g I Mk 12 415 270 25 351.4 (2013)
IX sk - 3071 748 100 340 (2013)
it 56 2156.8 - - 808.1
Il T 2k 16 2216 303 6 421 (2012)
; stk % 28 1263 345 >60 77 (2011)
RER 5 589.9 257 60 270 (2011)
iz EE 7 82.3 145 10 40.1 (2011)

1.49
0.02
1.09
3.63
1.43
0.56
0.85
0.11
1.90
0.06
0.46
0.49

¥E: 1) PATH, Port Authority Trans-Hudson, ZUBifii)mid a8 iE RY0, ARSI, FE il AEMENHS KREZ RS, £
RS TimEh ABE; 2) RER, Réseau Express Régional, EZZHWX Pl ekixi, 27EEABA Sk RF 4, BEARERIMX 5B

WG RS, BORIRIE: % CHR[6]-[11], https://en.wikipedia.org/wiki/New_York City Subway,
https://en.wikipedia.org/wiki/London_Underground, https://en.wikipedia.org/wiki/Paris_M%C3%A9tro.
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640 J3 AKX, AR T A LA 7T4% R[] AR H T B AR TRk IE + IWATE + s EPUE(E
HURZE, REURISE)” 2 BBIEM L, M AKE 2471.9 km [7], HIER 4100 5 AR, AHIE
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DU KT T PE B 288 R G A SR, HUEASIE R GE AR T B %5 B 2 I 2 A A R o 3Tl bk
BRSSO X B T 55— A P82, CBD Hb X BIE 0 %5 1 ik 2~3 km/km?, i 1555 1 2~4 JR/km?,
T 28 ) 8 B RT3ty 3 P SR T ORI A (2 4). XS IR B ERSS T = E A I 2 S
BZ BB R, LK BB R .
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PG AT E AR R FE A T B T A AR R ARG R SR, EESRIVRHEY: BhdnRE. mEhE.
S5 b P R T AR T A L X DAAHUIE ST 3 TOD JT A A BT, FEATT R BT pIE 22
FERIESE RN AT R, (RN Se U TE Sl R i A E A, B R AT VVESSE O . B, By 1R
BRI AT E T S N 1 5 Rk X I 2R 32 2 H A Dyt 8o o, G0 ol 3 8 S 3 a3 X 5 3 S Rz A )
TEEACRL S . WRBAHBENE R,  POIR X S A E L B TR R AR R ) — R R
X, AR AT BUE T G 5 —, MDA AR AR R 7 Bl e A = X

SR I R A T e A PR B S B T A DXk B R TSR Rl T St Bk o DX B e (e T B e
YRS IRPREUE) EE AT BGOSR IR e E, B R AT O X S AR X, DRSS B
FWTR, RN S UE N I A (TOD), 513 Ah el 2 A 3T kb O BT 1. 0T b gk 3 A 1
THULIEX, @A R RN, DLAERE RO ORE T o S UDIR R 2R NS — . )R
s =R, LR EVE RS, 5 XY &0 AE MR, FEIR TSI A (A A R AN
Table 4. City subway and railway area density contrast of four international metropolis circle
Fz 4. ElFRIYAER T Bl % B 2 3 iy 6K %5 B R X 4l 6K B 25 P Xof L

i) AR B2 B

2R i SR LR il R 2R % VR REREE IEREE
(kmkm?)  (FEkm?)  (kmkmd)  (Ekm?)  (kmkm?)  (BEkm?)  (kmkm?)  (EE/km?)

zonel 3.17 3.83 2.00 1.94 256 1.93 2.97 41
? zone2 043 053 0.23 0.15 0.20 0.13 0.06 0.09
o zone3 0.01 0.01
B

zone4

zonel 0.30 0.09 0.60 0.40 0.93 0.59 0.79 0.48
E:j zone2 0.22 0.05 0.66 0.41 0.49 0.20 0.31 0.13
B zones 0.11 0.04 0.26 0.12 0.10 0.03 0.08 0.02
o zone4 0.03 0.01 0.19 0.07 0.08 0.01

zonel 3.47 3.92 2.60 2.34 3.49 252 3.76 458
& zone2 0.65 058 0.89 0.56 0.69 033 0.37 0.22
it zone3 0.12 0.05 0.26 0.12 0.10 0.03 0.08 0.02

zone4 0.03 0.01 0.19 0.07 0.08 0.01

BORIRIE: Z%3CHR[2].
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Figure 2. The relationship between population density and rail transit in Tokyo Metropolitan Area
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3.1.2. FHEE2H—ZZ LB MK SILEWRS

1) T T B 1) 45 R O WUA% 2 0 5

JoM L T AR Bk = A M DX A O T, A ) — A AR R X 2 — . 2008 4 [ 55 i 1E
FUHEHE CERIT = A I b [X 5 2 30K 49 3(2008-2020 4E)) , 7EILANESE SR, 2009 4F P i e T-iAs ()
T LT R A 1 S EAE AR B, 2010 4 1E 34 1) 52 B N B X A Ak R TR BRI —— ()
BRI AL & JE A K1 (2009-2020 4F)) » 1E AR S 24 a0 A4 5 — AN A Bk RIS AL 2 e O 4R Atk S i, B Rl
TETE R PRI 148 A0 K1) it

FpN AL Y T SR 15 (X 2 BT, B AN 11,282.9 km?, 54248 B AR 6.3%, 5 Bk = A 1 26.8%.
2013 AR N1 2022 J5 N, 478 18.9%, (B = 37.5%. 2013 4 GDP 2.24 Ji{Z. oG, 5424 36.1%,
LBk = 46.8%. TN P bR, (R R BRVL R IR = A, AN IR B () 5 R i A Y
PRUT B ) B o 7 3B B AR, FE 7 S bR e — N R . HATIATEBUX R B, T BB X . 578
X FA XS X, MR B XS0 L AR X . I AR, BRI R
AR, SR ET XA O XK £ RE RS CEIER—F, L INAEF G, il A E] R AR
A 3).
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Wl R MY B . FEBRVE = NS BB (O PO R R R e, ) PR L Al & R AN T IR, 7 9 PR S
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Figure 3. Guangzhou-Foshan city built area distribution map
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DCIRAZ I8 T R AT PR G G, OB SR R R LN e AR RN 2005 AR B AT 1 A AT B L
2014 J& BT RS A, [T (] AT SO PN A AT T R, B5 T A s TE H & i E 2005
46 T NIKIH , B A 2014 9 92 5 NIRIH , SR8 153K 8%, HAT S5k U5, ST BIE 228 9 11%,
HOTH A BE N 26%, /NREN 47%, KHEREN 9%, BEFEEN T%. | &S5 b dorid@)E, A
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AT AT R BRI 0, 73— O EEFE. AR SRBR AR LR R . W7 HKTT
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Figure 4. Schematic diagram of the spatial pattern of the overall development of Guangzhou-Foshan
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Figure 5. Guangzhou-Foshan metropolis circle motorized traffic demand distribution map (top
for 2014, bottom for 2030)
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Figure 6. Sketch map of the spatial structure of Shanghai metropolitan area
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Figure 7. Spatial structure of Beijing, Tianjin and Beijing
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0 T L AN = A A0 T B R 2 R 5 N DR R MRS, A R A BRI SO, T R
— AL E ST SR 5).

3.2. BUEXRES S TR T EY LS

3.2.1. PERBEMELE REFLEEME

HI T PE PN BB ASE H AT O BN B, BB S IB R R IR L BIAR XS AN . R AR T R Y S S L
TE A F BN R BRI, Hoh T AR T E S, R BRSSO I X (2 1&2),
BRI R IR PR EE AW, 32 EEARSS TR T R A X k(P8 2 3&4). WLk H SR 15.93 T AIKIH,
2y TS BT AT R 17%. [ B2 NS S0 LR AT ), ZRERAKCTE 32.1 km, Rk 31 8, B IEEL (T
B ELATIR) T 2010 AETFHIZ E, B HAE 21 km (b5 14.8 km), ¥eub 14 FE(HE LR 11 ), &
el 4 17 B Bl gm4l. 2010 @R HHRG 7.8 TARKIH, & 2014 F4HEH 15.3 T AWK/
H, FE¥8K 15 5ARIH, Hd g 9.1 AANKIH, kI m il dik 70%, “Fi9igiE
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Table 5. Comparison of urban spatial structure of three metropolitan areas in China
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